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1
METHOD AND APPARATUS OF
MBMS-BASED CONTENT TRANSMISSIONS
IN MACHINE-TYPE COMMUNICATIONS

FIELD

The present invention generally relates to field of machine-
to-machine communication, and in particular, to methods and
apparatus of a broadcast/multicast content transmission in a
machine-type communication.

BACKGROUND

Recently, more and more attention has been paid to a
Machine-to-Machine (M2M) communication in the industry.
This type of communication does not necessarily involve
human interaction, and in comparison with the current human
to human communication, it is aimed to different market
scenarios. Since M2M is an integration of a wireless commu-
nication and an information technology, it can be used in a
bi-directional communication for such as collecting informa-
tion, setting parameters and sending instructions remotely,
and thus the M2M technology may have different application
schemes such as security monitoring, vending machine,
remote meter reading, and so on. In terms of the number of
terminals, it is anticipated that the terminals for a human to
human communication may only occupy %5 of the whole
market of terminals in the future, and a larger amount of
communication will be machine-to-machine communication
traffic. In fact, the number of machines today is at least 4 times
that of humans, and therefore M2M has an enormous market
potential.

Accordingly, respective international standardization
organizations are all conducting studies on the M2M com-
munication. Among others, 3GPP has set up special work
group to study what optimization and improvement need to be
made on the network architecture and the critical technology
to support M2M applications. In 3GPP, such machine to
machine communication is referred to as Machine-Type
Communication, and is defined in Release 10. Since MTC
devices involves features comprising low cost of manufacture
and development, a potentially very large number of MTC
devices and possibly a wide distribution, but the traffic per
device is little. In comparison with the matured human-to-
human or human-to-machine communication mechanisms,
the MTC communication mechanism needs many refine-
ments, optimizations and improvements. Currently, the traffic
demand of MTC is under a further refinement, while the work
on the optimization of MTC network architecture and the
improvement of the critical technology just begun.

FIG. 1 shows a 3GPP service model for a machine-type
communication. The 3GPP network may provide transport
and communication services optimized for the machine-type
communication. For example, an end-to-end application
between MTC devices 101 and MTC servers 105 or other
MTC devices may utilize 3GPP bearer services, SMS and
IMS etc. provided by the 3GPP network. As is known to those
skilled in the art, the 3GPP network may utilize a technology
such as GSM, GPRS, WCDMA, TD-SCDMA etc., but the
invention is not limited thereto.

An MTC device 101 is a user equipment for a machine-
type communication, which may communicate with MTC
servers 105 or other MTC devices, via 3GPP network’s
PLMN (Public Land Mobile Network), for example. In addi-
tion. MTC devices 101 may communicate with other entities
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2

locally (wirelessly, via PAN or hardware), to acquire data for
performing processes or communicating with MTC servers
105 or other MTC devices.

As shown in FIG. 1, an interface on an MTCu reference
point provides MTC devices 101 access to the 3GPP network,
to support the transport of traffics of the user plane and the
control plane. Via the MTCu reference point, the MTC device
101 may be connected to, for example, UTRAN, E-UTRAN,
GERAN, I-WLAN etc. For example, the MTCu reference
point could be based on Uu, Urn, Ww and LTE-Uu interfaces.

A MTC server 105 is an entity for implementing services
for MTC user. The MTC servers 105 may communicate with
PLMN itself and communicate with MTC device 101 via
PLMN. MTC servers 105 may also have an interface that can
be accessed by MTC users. The MTC users may have one or
more MTC servers 105 that communicate with MTC devices
of the MTC users.

As shown in FIG. 1, MTC servers 105 are connected to the
3GPP network via an interface on MTCi or MTCsms refer-
ence point. Through the MTCi reference point, the MTC
servers 105 can be able to connect to the 3GPP network and
communicate with MTC devices via 3GPP bearer services or
IMS. For example, MTCi could be based on Gi, SGi, and Wi
interface, MTCsms is a reference point that the MTC server
uses to connect the 3GPP network and thus communicates
with MTC devices via SMS.

In many cases, a group of MTC devices receive same MTC
service contents. For example, a group of vending machines
receive the same common configuration information;
on-board GPS devices from a same manufacturer receive the
same update of GPS map software; one out of a group of MTC
devices wishes to share service content (e.g., voice and/or
audio, video, multimedia, stream etc) with multiple other
MTC devices. In such case, using unicast transmission is not
efficient for resource allocation, especially when the number
of MTC devices is large. It is therefore desired to design
architecture for enabling a MTC device to receive same con-
tents based on broadcast/multicast.

What is readily conceived is the existing multimedia
broadcast/multicast service (MBMS) technology. MBMS is a
point-to-multipoint traffic bearer capability introduced in
Release 6 by the international standardization organization
3GPP. MBMS implements point-to-multipoint traffic in
which one content source transmits contents to multiple
users, through network resource sharing, including the
resource sharing of the mobile core network and access net-
work, especially a resource sharing of the air interface.
MBMS can not only realize a multicast and broadcast of
plain-text and low-rate messages, but can also realize multi-
cast and broadcast of high-rate multimedia traffics.

However, in existing MBMS technology, to receive service
contents, aterminal needs to periodically detect a session start
procedure of MBMS traffics. For low-cost MTC device, this
will lead to considerable power consumption. Therefore,
there is a need to provide architecture and solutions to solve
these problems and meet requirements of MTC.

BRIEF DESCRIPTION OF THE INVENTION

To overcome the limitation of the foregoing prior art and
other limitation that will be appreciated through reading and
understanding the present specification, the invention pro-
vides a method and apparatus of MBMS-based content trans-
missions in machine type communication.

According to one aspect of the invention, there is provided
amethod of content transmission based on multimedia broad-
cast/multicast service (MBMS) in a machine type communi-
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cation (MTC), comprising: receiving a session start time from
aMTC server; sending to a plurality of MTC devices aservice
announcement including the session start time; beginning to
establish MBMS bearers to the plurality of MTC devices
when the session start time is reached; and transmitting to the
plurality of MTC devices via the MBMS bearers, MTC ser-
vice contents coming from the MTC server.

According to illustrative embodiments of the invention, the
service announcement may be sent to the plurality of MTC
devices via the MBMS bearer at fixed time point preconfig-
ured to the plurality of MTC devices.

According to illustrative embodiments of the invention, a
security ciphering code exchange may be performed with part
or all of the plurality of MTC devices, such that the part or all
of the plurality of MTC devices obtain a ciphering code for
the MTC service contents.

According to illustrative embodiments of the invention,
during the establishment of the MBMS bearers, a list of
identifiers of MTC devices in the plurality of MTC devices
that are expected to receive the MTC service contents may be
contained in a notification about the MBMS bearers so as to
be sent the plurality of MTC devices.

According to one aspect of the invention, there is provided
a method for receiving contents based on multimedia broad-
cast/multicast service (MBMS) in a machine type communi-
cation (MTC), comprising: receiving from a MBMS service
apparatus a service announcement including a session start
time; waking up at the session start time, to receive a notifi-
cation about MBMS bearers established for the session start
time by the MBMS service apparatus; and receiving MTC
service contents transmitted via the MBMS bearers.

According to illustrative embodiments of the invention, a
fixed time point for receiving a service announcement may be
pre-configured; and wakes up at the fixed time point to receive
the service announcement via the MBMS bearers. Further, an
idle state or a detaching state or a power off state may be
entered after receiving the service announcement. An idle
state or a detaching state or a power off state may be entered
after receiving the MTC service contents transmitted via the
MBMS bearers.

According to illustrative embodiments of the invention, a
security ciphering code exchange may be performed with the
MBMS service apparatus so as to obtain a ciphering code for
interpreting the MTC service contents.

According to illustrative embodiments of the invention, the
MTC service contents may come from other MTC devices.

According to one aspect of the invention, there is provided
amethod of content transmission based on multimedia broad-
cast/multicast service (MBMS) in a machine type communi-
cation (MTC), comprising: sending a session start time to a
MBMS service apparatus, such that the MBMS service appa-
ratus sends the session start time to a plurality of MTC
devices via a service announcement; and when the session
start time is reached, sending MTC service contents to the
plurality of MTC devices via MBMS bearers established by
the MBMS service apparatus.

According to illustrative embodiments of the invention, the
MTC service content may be received from one of the plu-
rality of MTC devices.

According to one aspect of the invention, there is provided
a content transmission apparatus based on multimedia broad-
cast/multicast service (MBMS) in a machine type communi-
cation (MTC), comprising: a session information receiving
means configured to receive a session start time from a MTC
server; a means for receiving MTC service contents coming
from the MTC server; and a MBMS bearer provision means
configured to: send to a plurality of MTC devices a service
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4
announcement including the session start time; begin to
establish MBMS bearers with the plurality of MTC devices
when the session start time is reached; and transmit the MTC
service content to the plurality of MTC devices via the
MBMS bearers.

According to illustrative embodiments of the invention,
there is provided a content receiving apparatus based on mul-
timedia broadcast/multicast service (MBMS) in a machine
type communication (MTC), comprising: a service availabil-
ity detecting means configured to receive from a MBMS
service apparatus a service announcement including a session
start time therein; a MBMS bearer receiving means config-
ured to: receive a notification about MBMS bearers estab-
lished for the session start time by the MBMS service appa-
ratus; and receive MTC service content transmitted via the
MBMS bearers; and a state controlling means configured to
instruct the MBMS bearer receiving means to wake up when
the session start time is reached, so as to receive the
announcement and the MTC service contents.

According to illustrative embodiments of the invention,
there is provided a content transmission apparatus based on
multimedia broadcast/multicast service (MBMS) in a
machine type communication (MTC), comprising: a session
information sending means configured to send a session start
time to a MBMS service apparatus, such that the MBMS
service apparatus sends the session start time to a plurality of
MTC devices via a service announcement; and a MTC service
content sending means configured to, when the session start
time is reached, send MTC service contents to the plurality of
MTC devices via MBMS bearers established by the MBMS
service apparatus.

With the technical solution of the invention, service con-
tents can be transmitted to MTC devices that need same
contents based on broadcast/multicast, while there is no need
for a MTC device to perform power wasted periodical wake
up for detecting the session start procedure of MBMS traffics.

Other objects, features and advantages of the invention will
become apparent from the following detailed description,
accompany dependent claims and drawings.

LIST OF DRAWINGS

Embodiments of the invention will now be described in
more detail with reference to accompany drawings, in which:

FIG. 1 shows a 3GPP service model for machine-type
communication in the prior art;

FIG. 2 shows a 3GPP service model for machine-type
communication according to illustrative embodiments of the
invention;

FIG. 3 shows a process of a MBMS-based downlink trans-
mission of MTC service contents according to illustrative
embodiments of the invention;

FIG. 4 shows a block diagram of MTC network side
devices according to illustrative embodiments of the inven-
tion; and

FIG. 5 shows a block diagram of a MTC device according
to illustrative embodiments of the invention.

DESCRIPTION OF EMBODIMENTS

Various illustrative embodiments for realizing the inven-
tion will now be described with reference to accompany
drawings, in which like reference number denotes like fea-
ture.

FIG. 2 shows a 3GPP service model for MTC according to
illustrative embodiments of the invention. In this architecture,
3GPP MBMS (multimedia broadcast/multicast service)
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bearer service is used as a bearer for MTC applications, where
MTC servers 205 are looked as a content provider for MBMS
and are connected to BM-SC (broadcast/multicast service
center) 204. Contents provided by MTC servers 205 are
broadcasted/multicasted to a plurality of MTC devices 201
via BM-SC 204.

The BM-SC is a core functionality entity of MBMS and is
responsible for providing and managing MBMS traffics. For
a content provider, it is an entry for MBMS traffic contents;
and for a bearer network, it is responsible for authorizing and
initiating MBMS traffics, and scheduling and delivering con-
tents of the MBMS traffics. The 3GPP core network and radio
network (namely, access network) will establish or release
MBMS bearer in accordance with traffic requirements pro-
vided by the BM-SC, and meanwhile they are responsible for
transmitting traffic contents from the BM-SC to downstream
nodes via the established bearer.

In the following, although the present invention is dis-
cussed in terms of a 3GPP wireless communication network
which is taken as an example of a wide area network for
bearering MTC, a person skilled in the art will appreciate that,
the present invention may utilize any type of currently known
or future developed wireless communication network as a
wide area network to provide transport and communication
services for the machine-type communication, for example, a
3GPP2 network that utilizes the CDMA2000 technology.

A plurality of MTC devices may receive various MTC
service applications with same contents, which may be cat-
egorized into two classes. One is a MTC service in which
broadcast/multicast sessions occur at a fixed time, the other is
a MTC service in which broadcast/multicast sessions occur at
anytime necessary. For example, common configuration
information may be sent to a plurality of MTC devices (such
as vending machines), or software update (such as an upgrade
of'an on-board GPS map software) is downloaded for a plu-
rality of MTC devices. In these cases, the downlink content
transmission may occur at a fixed time configured by the
network, for example, early in the morning or later in the
night during which the network traffic is lower than the day-
time. While for other cases, such as one out ofa group of MTC
devices wishes to share service contents (e.g., voice and/or
audio, video, multimedia, stream etc) with multiple other
MTC devices, the downlink content transmission may occur
at anytime necessary. Therefore, there will be some differ-
ences between the broadcast/multicast schemes used for
these two types of MTC applications.

FIG. 3 shows an overall process of MBMS-based downlink
content transmission of MTC according to illustrative
embodiments of the invention. Unlike each MBMS phase in
prior art, in order to save power of MTC devices and simplify
corresponding processes, functions of part of MBMS phases
have been optimized in the technical solution of the invention.
Unless otherwise noted, respective technical features
described hereinafter are applicable to the above two types of
MTC application.

In the illustrative embodiment of the invention shown in
FIG. 3, the process of MTC downlink content broadcast/
multicast transmission approximately includes 7 phases.
Hereinafter, contents of each phase will be roughly described
first, and then the action flow of each phase will be described
in detail.

During Subscription phase S1, relationship between a
MTC device and a service provider will be established, to
enable the MTC device to receive related MTC service con-
tents via a MBMS bearer service.

Additionally, for the case in which MTC broadcast/multi-
cast sessions occurs at a fixed time, an offline security process
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may be performed during the subscription phase, such that the
MTC device is prepared with a ciphering code for interpreting
MTC service contents to be received.

The second phase S2 (i.e. MBMS Service Announcement
phase), is a MBMS service discovery procedure. This proce-
dure makes the MTC device obtain related information of
MBMS service that is about to be sent. For example, a range
of MBMS service available to the MTC device, MBMS ser-
vice identifier, a geographic range of the service, a start time
of the service (especially for an intermittent service), etc. In
addition, in the embodiment of the invention, specifically, the
service announcement further includes related information
about a session that is to be used to deliver the available
services, including a session start time. The session related
information may further include other session related infor-
mation, so that the MTC device can receive notifications
accurately and on time in a subsequent MBMS Notification
phase S5. A session is a period of time in which a MBMS
service is delivered, one service may contain a plurality of
sessions during which UEs can receive service contents. Fur-
thermore, in the embodiment of the invention, the session
start time may be provided by the MTC server.

Optionally, for some MTC services, especially for MTC
services for which content transmission may occur at any
time necessary, there may be a Security phase S3. A MTC
device that is interest in the announced MBMS services may
acquire a ciphering code for interpreting the MTC service
contents to be received, by exchanging security ciphering
codes with the BM-SC.

When the session start time is reached, the process enters
into a MBMS Session Start phase S4. In this phase, 3GPP
network allocates resources for the MBMS traffics, and estab-
lishes MBMS bearers for delivering MTC service contents.

After MBMS bearers have been established, the process
enters into a MBMS Notification phase S5. In this phase, a
radio access network such as UTRAN notifies MTC devices
of service content that is about to come. The function of the
notification is to notify that air-interface resources of MBMS
are ready, and tell MTC devices of all information for cor-
rectly receiving the service contents, for example, schedule
information (including MBMS’s repetition interval, location
of resources allocated to traffic channel, etc.), modulation
encode scheme, and so on.

Specifically, in an embodiment of the invention, the
MBMS notification may includes a MTC service identifier
for indicating that only MTC devices that have subscribed the
service corresponding to that identifier can receive the sub-
sequent broadcast/multicast contents. Furthermore, in an
embodiment of the invention, the MBMS notification may
also includes a list of MTC device identifiers for indicating
that only MTC devices in that list can receive the subsequent
broadcast/multicast contents.

Then, a MBMS content transmission is performed at phase
S6, in which a corresponding MTC device 201 receives ser-
vice contents from MTC server 206 in accordance with infor-
mation acquired from the MBMS notification.

Next, at phase S7, the MBMS session is completed, and
network resources and radio resources are released.

The scheme of MTC broadcast/multicast content transmis-
sion according to the invention will be described below in
detail in conjunction with the flowchart shown in FIG. 3.

At step 300, MTC devices 201 subscribe MTC applica-
tions, for example, in the form of signing a contract with a
service provider by a MTC user. The subscription informa-
tion may be recorded in BM-SC 204.
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In an embodiment of the invention, in step 300, the network
provides the MTC devices with a ciphering code for inter-
preting service content to be received subsequently.

In an embodiment of the invention, in step 302, the MTC
devices may also be configured with a time to wake up later to
receive a service announcement. This time is a pre-deter-
mined (for example, by the network operator) fixed time
point, for example, wake up at certain hour and certain minute
and certain second every day or every month to receive a
service announcement. The fixed time point may be config-
ured into software means of the MTC devices in form of
software, or may be hard coded into hardware chip or circuit
of the MTC devices in the form of hardware or firmware, or
may also be configured to the MTC devices in combinations
of software and hardware.

In other embodiments of the invention, MTC devices may
be configured with a time to wake up later to receive a service
announcement at other phases. For example, this may happen
before the subscription occurs, and the time is set by a manu-
facturer of the MTC devices when manufacturing the MTC
devices. Alternatively, this may happen during the process
after the subscription has occurred, for example, the configu-
ration may be made during registrations of the MTC devices.
Then, when the configured fixed time point is not reached, the
MTC devices 201 may be in an idle state or a detaching state
securely or even further in power off state.

When the configured fixed time point is reached, the BM-
SC 204 broadcasts/multicasts a session start time to MTC
devices 201 via a service announcement (step 303). Accord-
ingly, MTC devices 201 wake up at the configured fixed time
point (step 302), turn on their radio means to receive the
service announcement from the BM-SC 204 including a ses-
sion start time. Here, the term “wake up” refers to that MTC
devices are becoming ready to receive service announcement.
In terms of technical realization, “wake up” is a complex
process. For example, the process may include making MTC
devices turn on, turn on hardware devices such as RF circuit
and successfully residing in a service cell, thereby being
ready to receive a service announcement from the BM-SC
204.

The session start time is told to the BM-SC 204 by the MTC
server 205. At step 301, for example, when the network
wishes to perform software upgrade for MTC devices, MTC
server 205 tells the BM-SC 204 the session related informa-
tion for software upgrade that is about to begin, wherein the
information includes a session start time therein.

The MTC devices 201 may detect whether there is a sub-
scribed MBMS service by, for example, determining whether
the service identifier in the service announcement is of the
subscribed MBMS service. If the MTC devices 201 detected
the subscribed MBMS service, then they will store a session
start time of the corresponding service (step 304).

In addition, the operator may also consider to employ vari-
ous other manners to implement the service announcement,
such as via a cell broadcasting, a PUSH mechanism (e.g.,
WAP, SMS, IMS), URL (HTTP web page, FTP download
etc), and so on. In practice, a user that has not subscribed a
service can also obtain the MBMS service announcement to
discover a MBMS service. To save network resources, in
embodiments of the invention, it is preferred to send a service
announcement via MBMS bearers at a pre-configured fixed
time.

For some MTC services, the MTC devices may, after find-
ing an interested MBMS service, acquire a security ciphering
code for interpreting MTC service content to be received
subsequently, via an online security interaction process (step
305).
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Due to establishing MBMS bearers and UTRAN acquiring
of traffic information, there must be a certain delay from the
start of a session to the deliver of traffic contents of the first
time, and accordingly there is often a significant difference
between the session start time and the traffic start time. In the
prior art, the MTC devices merely know the traffic start time,
and can not accurately determine when the MBMS notifica-
tions on control channel will come. Thus in the prior art,
MBMS terminals must frequently and periodically wake up
and detect a corresponding control channel to discover the
coming of a notification.

While in the technical solution of the present invention,
after knowing an accurate session start time, at step 306, the
MTC devices 201 may be in idle state or detaching state
securely, or even further in power off state, rather than fre-
quently and periodically wake up and detect a control channel
as in the prior art. Thus, the power of a MTC device is
significantly saved.

At step 307, the BM-SC 204 initiates a MBMS session at a
predetermined session start time to establish MBMS hearers
for delivering MTC service contents. Accordingly, at step
308, the MTC devices wake up again at the session start time,
and receive notifications sent thereto by for example detect-
ing a MBMS control channel. Here, the term “wake up” refers
to that MTC devices are becoming ready to receive MBMS
notifications. In terms of technical realization, “wake up” is a
complex process. For example, the process may include mak-
ing MTC devices turn on, turn on hardware devices such as
RF circuit and successfully reside in a service cell, thereby
being ready to receive notification from radio access network
202. Therefore, to be precise, a MTC device may begin to
perform “wake up” operation actually before the session start
time (for example, a few milliseconds ahead of the session
start time) according to the session start time and its own
condition (such as a current state of the device), so as to be
ready to receive the expected notification at the session start
time.

At step 309, once MBMS bearers have been established, a
MBMS notification is sent to MTC devices via the radio
access network 202. The notification may be dedicated to
certain broadcast/multicast services and/or some device
group. If the notification is dedicated to a service, then the
notification may include a service ID therein; and if the noti-
fication is dedicated to certain MTC devices, the notification
may include a list of MTC device IDs therein. The two differs
in that, the former is used to wake up all terminals that have
subscribed a service, such as making all vending machines
update their software; while the latter is only used to wake up
one or more MTC terminals, such as in a remote meter read-
ing application, the network only requires water meters/elec-
tric meters/gas meters at certain building in certain area to
report information.

Then, at step 310, MTC service contents are delivered from
the MTC server 205 to MTC devices via MBMS bearers. At
step 311, when a MBMS session is completed, the radio
access network 202 and core network 203 will release the
allocated resources. At the same time, in step 312, when the
MTC devices 201 detect that session is completed, they will
release resources allocated to that session. Thereafter, at step
313, the MTC devices may again enter into an idle state or a
detaching state or even further in a power off state.

FIG. 4 shows functional structure block diagrams of a
BM-SC 400 and a MTC server 500 according to embodi-
ments of the invention, respectively. The BM-SC 400 may
comprise a means 401 configured to maintain MTC service
subscription information. The means may be further config-
ured to effect online security on MTC devices.
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MTC server 500 comprises a means 501 configured to send
session related information including a session start time to
the BM-SC 400. Accordingly, the BM-SC 400 comprises a
means 402 configured to receive the session related informa-
tion from the MTC server 500.

The MTC server 500 further comprises a means 502 con-
figured to send MTC service contents to the BM-SC 400.
Accordingly, the BM-SC 400 comprises a means 403 config-
ured to receive MTC service contents from MTC server 500.
In addition, the MTC service contents may also come from
MTC devices. Thus, the MTC server 500 further comprises a
means 503 configured to receive MTC service contents from
MTC devices.

The BM-SC 400 further comprises a means 404 configured
to provide MBMS bearer service for delivering session infor-
mation and MTC service contents via a hearer network such
as 3GPP. Wherein, when a MBMS bearer service is used in a
session information provision, a session start time is delivered
to MTC devices at a Service Announcement phase.

FIG. 5 shows a functional structure block diagram of a
MTC device 600 according to illustrative embodiments of the
invention. The MTC device 600 may comprise a means 601
configured to acquire security information. For example, the
means 601 acquires security a ciphering code from operator
(offline security) or BM-SC (online security), for interpreting
the received MTC service contents.

MTC device 600 may further comprise a means 602 con-
figured to maintain MTC service application information,
MBMS service subscription information and the fixed time
points from operator for receiving a MBMS service
announcement. Then, the information maintaining means
602 may deliver the fixed time points to a state controlling
means 603, so as to instruct a service availability detecting
means 604 to wake up at the fixed time points to receive the
service announcement via the MBMS bearers.

The state controlling means 603 is configured to receive a
announced start time from the means 602 and a session start
time from the means 604 that receives service announcement,
and control the state of the MTC device 600 based on the
announced start time and the session start time, such as to turn
onor turn off radio, enter into an idle state or a detaching state
or a power off state or wake up. The means 604 may be
configured to wake up substantially at fixed time point based
on the control of the controlling means 603 and receive ser-
vice announcement information. If a subscribed or interested
available MBMS service is detected, then the means 604
receives a session start time and delivers the session start time
to means 603. Then, the MBMS bearer receiving means 605
wakes up at the session start time according to the control of
the means 603 to receive MBMS control information (includ-
ing MBMS notifications) and service contents.

In illustrative embodiments of the invention, the state con-
trolling means 603 may be further configured to make the
MTC device 600 configured to enter into an idle state or a
detaching state or even further into a power off state after the
means 604 has completed the above operations for receiving
a service announcement. Additionally or alternatively, the
state controlling means 603 may be further configured to
make the MTC device 600 configured to enter into an idle
state or a detaching state or even further into a power off state
after the means 605 has completed the above operations for
receiving service contents.

In addition, the MTC device 600 may further comprise a
means 606 configured to provide MTC service contents to the
MTC server.

While various aspects of the various example embodi-
ments may be illustrated and described as block diagrams,
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flow charts, or using some other pictorial representation, it is
well understood that these blocks, apparatus, systems, tech-
niques or methods described herein may be implemented in
hardware, software, firmware, special purpose circuits or
logic, general purpose hardware or controller or other com-
puting device, etc., or some combination thereof. Implemen-
tations may implemented as a computer program product,
i.e., acomputer program tangibly embodied in an information
carrier, e.g., in a machine-readable storage device or in a
propagated signal, for execution by, or to control the opera-
tion of, data processing apparatus, e.g., a programmable pro-
cessor, a computer, or multiple computers. A computer pro-
gram, such as the computer program(s) described above, can
be written in any form of programming language, including
compiled or interpreted languages, and can be deployed in
any form, including as a stand-alone program or as a module,
component, subroutine, or other unit suitable for use in a
computing environment. A computer program can be
deployed to be executed on one computer or on multiple
computers at one site or distributed across multiple sites and
interconnected by a communication network.

Method steps may be performed by one or more program-
mable processors executing a computer program to perform
functions by operating on input data and generating output.
Method steps also may be performed by, and an apparatus
may be implemented as, special purpose logic circuitry, e.g.,
an FPGA (field programmable gate array) or an ASIC (appli-
cation-specific integrated circuit).

While certain features of the described implementations
have been illustrated as described herein, many modifica-
tions, substitutions, changes and equivalents will now occur
to those skilled in the art. It is, therefore, to be understood that
the appended claims are intended to cover all such modifica-
tions and changes as fall within the true spirit of the various
embodiments.

The invention claimed is:

1. A method of content transmission based on multimedia
broadcast/multicast service (MBMS) in a machine type com-
munication (MTC), comprising:

receiving a session start time from a MTC server;

sending to a plurality of MTC devices a service announce-

ment including the session start time;
beginning to establish MBMS bearers to the plurality of
MTC devices when the session start time is reached; and

transmitting to the plurality of MTC devices viathe MBMS
bearers, MTC service contents coming from the MTC
server;

wherein the service announcement is sent to the plurality of

MTC devices viathe MBMS bearers at a fixed time point
preconfigured to the plurality of MTC devices; and

at the fixed time point, waking up the plurality of MTC

devices to receive the service announcement via the
MBMS bearers.

2. The method of claim 1, wherein, during the establish-
ment of the MBMS bearers, a list of identifiers of MTC
devices in the plurality of MTC devices that are expected to
receive the MTC service contents is contained in a notifica-
tion about the MBMS bearers so as to be sent to the plurality
of MTC devices.

3. A method for receiving contents based on multimedia
broadcast/multicast service (MBMS) in a machine type com-
munication (MTC), comprising:

receiving from a MBMS service apparatus a service

announcement including a session start time;

when the session start time is reached, waking up to receive

a notification about MBMS bearers established for the
session start time by the MBMS service apparatus;
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receiving MTC service contents transmitted via the
MBMS bearers;

pre-configuring a fixed time point for receiving the service

announcement; and

at the fixed time point, waking up and receiving the service

announcement via the MBMS bearers.

4. The method of claim 3, further comprising:

entering into an idle state or a detaching state or a power off

state after receiving the service announcement or after
receiving the MTC service contents transmitted via the
MBMS bearers.

5. The method of claim 3, wherein, the MTC service con-
tent comes from other MTC devices.

6. A method of content transmission based on multimedia
broadcast/multicast service (MBMS) in a machine type com-
munication (MTC), comprising:

sending a session start time to a MBMS service apparatus,

such that the MBMS service apparatus sends the session
start time to a plurality of MTC devices via a service
announcement; and

when the session start time is reached, sending MTC ser-

vice contents to the plurality of MTC devices viaMBMS
bearers established by the MBMS service apparatus;
wherein the service announcement is sent to the plurality of
MTC devices viathe MBMS bearers at a fixed time point
preconfigured to the plurality of MTC devices; and
at the fixed time point, waking up the plurality of MTC
devices to receive the service announcement via the
MBMS bearers.

7. The method of claim 6, further comprising:

receiving the MTC service contents from one of the plu-

rality of MTC devices.

8. A content transmission apparatus based on multimedia
broadcast/multicast service (MBMS) in a machine type com-
munication (MTC), comprising:

a receiver configured to:

receive a session start time from a MTC server; and
receive MTC service contents from the MTC server; and

a processor configured to provision MBMS bearers, the

processor being configured to:

send to a plurality of MTC devices a service announce-
ment including the session start time;

begin to establish MBMS bearers to the plurality of
MTC devices when the session start time is reached;
and

transmit the MTC service contents to the plurality of
MTC devices via the MBMS bearers;

wherein the service announcement is sent to the plurality
of MTC devices via the MBMS bearers at a fixed time
point preconfigured to the plurality of MTC devices;
and

at the fixed time point, waking up the plurality of MTC
devices to receive the service announcement via the
MBMS bearers.
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9. The apparatus of claim 8, wherein, the processor is
further configured to: during the establishment of the MBMS
bearers, include a list of identifiers of MTC devices in the
plurality of MTC devices that are expected to receive the
MTC service contents in a notification about the MBMS
bearers so as to be sent to the plurality of MTC devices.

10. A content receiving apparatus based on multimedia
broadcast/multicast service (MBMS) in a machine type com-
munication (MTC), comprising:

a processor configured to:

receive from a MBMS service apparatus a service
announcement including a session start time therein;

receive a notification about MBMS bearers established
for the session start time by the MBMS service appa-
ratus; and

receive MTC service contents transmitted via the
MBMS bearers;

instruct the MBMS bearer receiving means to wake up
when the session start time is reached, so as to receive
the announcement and the MTC service contents;

pre-configure a fixed time point for receiving the service
announcement; and

at the fixed time point, wake up and receiving the service
announcement via the MBMS bearers.

11. The apparatus of claim 10, further comprising a non-
transitory computer-readable medium configured to be pre-
configured with a fixed time point for receiving the service
announcement;

wherein the processor is further configured to instruct the

service availability detecting means to wake up at the
fixed time point to receive the service announcement via
the MBMS bearers.

12. The apparatus of claim 10, wherein the processor is
further configured to, after receiving the service announce-
ment, or after receiving the MTC service contents transmitted
via the MBMS bearers, make the content receiving apparatus
enter into an idle state or a detaching state or a power off state.

13. A content transmission apparatus based on multimedia
broadcast/multicast service (MBMS) in a machine type com-
munication (MTC), comprising:

a processor configured to:

send a session start time to a MBMS service apparatus,

such that the MBMS service apparatus sends the session
start time to a plurality of MTC devices via a service
announcement; and

when the session start time is reached, send MTC service

contents to the plurality of MTC devices via MBMS
bearers established by the MBMS service apparatus;
wherein the service announcement is sent to the plurality of
MTC devices viathe MBMS bearers at a fixed time point
preconfigured to the plurality of MTC devices; and
at the fixed time point, waking up the plurality of MTC
devices to receive the service announcement via the
MBMS bearers.



